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This document presents a quarterly report to the County of
Hawaii Planning Department to support the Scientific Observation
Hole (SOH) program in the Kilauea middle and lower east rift
zones. The SOHs are for scientific observation purposes only.
The holes will not be flow-tested or produced. The information
to be gained from the SOHs will provide an assessment of
subsurface geological conditions, groundwater level and
composition, temperature, drilling conditions, an inventory of
possible mineral and geothermal resources, and an eruptive
history of the island to the the depth drilled.
This report addresses: description of work under taken and
planned; results of the enviromental and noise monitoring
activities; log of complaints; status of exploration activities;




The County of Hawaii Planning Commission approved, on
August 8, 1989, a geothermal resource permit application (GRP 89-
1) to drill scientific observation Holes (SOHs) in the Kilauea
middle and lower east rift zone. This document presents a
quarterly report, as required in Condition 11:
liThe petitioner shall submit five (5) copies of a status
report to the Planning Department on a quarterly basis (by
the first day of January, April, July, and October of each
year), or, within 30 days of the completion of any SOH. The
status report shall include, but not limited to:
a. A detailed description of the work undertaken during
the current reporting period including drilling
activity report;
b. A description of the work being proposed over the next
reporting period;
c. The results of the environmental/noise monitoring
activities;
d. A log of the complaints received and the responses
thereto;
e. The current status of exploration activities in the
context of long-range program goals; and
f. Any other information that the Planning Department may
require which will address environmental and regulatory
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concerns involving the requirements of the Geothermal
Resources Permit.
g. This condition shall remain in effect until all of the
conditions of approval have been complied with, then
after which these reports shall be every six (6) months
for the duration of the project.
h. These reports shall include a financial accounting of
the resources expended by the project."
III. BACKGROUND
The SOHs are for scientific observation purposes only. The
holes will not be flow-tested or produced. As designated, four
holes are planned to be drilled along the Kilauea East Rift Zone
on the Big Island of Hawaii. Three of the Big Island holes (SOHs
1, 2, and 4) are on agriculture land and have been permitted by
the County of Hawaii Planning Commission. The fourth hole,
designated SOH 3, is on convervation land. SOH activities under
Conservation District Use Permit (RA 12/20/85 - 1830) issued to
the Estate of James Campbell have been approved.
IV. SOH 1 SITE
Description of Current Work
Tonto drilling services commenced drilling activities at
3:00 pm on Thursday, May 31, 1990. Drilling of SOH 1 proceeded
smoothly during the coring, opening of the hole, and the
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cementing of the casing to a depth of 1996 feet. The drilling
penetration rate and bit life were extremely low below the casing
due to difficult drilling conditions, including highly fractured
rock, caving problems and core barrel blockage. The drilling
penetration rate improved below 4,800 feet, reflecting an
increased rock competency. Core drilling continued to a total
depth of 5,526 feet as of December 23, 1990, when the hole was
bottomed and operations were shut down for the Christmas break.
A security service was engaged to monitor the site while the crew
was on vacation.
Description of Proposed Work
After the Tonto Drilling Services crew returns from the
Mainland for the Christmas break, the hole will be conditioned to
the total depth and various logs (i.e. temperature, pressure,
electrical, geophysical, etc.) will be conducted in the hole
before the installation of the tUbing. Following the completion
of the logging, a high pressure wellhead valve will be welded to
the casing, the wellpad fenced and secured. The mud and cuttings
in the sump pit will be disposed in a manner recommended by the
Department of Health.
Results of the Environmental/Noise Monitoring Activities
Passive hydrogen sulfide (H2S) monitors were installed
around located around the SOH 1 drill site. The Colortek sensors
are replaced weekly as a matter of routine. No H2S emissions
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were detected during this reporting period.
The air quality monitoring station provides a continuous
record of atmospheric H2S concentrations when interfaced with a
data logger or chart recorder. The unit is located in a utility
container on-site and power is provided by the drill rig system.
continuous wind speed and direction measurements were made
with a recording wind speed/direction sensor system. A data
logger and back-up pressure-sensitive recorder collects the wind
speed and direction data. The unit is located in a utility
container on-site and power is provided by the drill rig system.
One noise monitoring station is located at the SOH 1 site
during drilling. A second noise station is located at the
Laughlin residence, about a quarter mile west of the SOH 1 drill
site. A third noise monitoring station is installed at the
Pommerenk residence, about a mile east of the SOH 1 site. Due to
the lack of AC power on-site, the monitor at the Pommerenk's is
powered by solar charged batteries. To protect the monitor from
the elements, a weather/security box has been built and
installed. Technical problems occurred this reporting period due
to problems with the chart recorders (i.e. the pens drying up and
insect infestation).
Complaint Log and Response
Some noise complaints, primarily from the Pommerenks, were
received during this reporting period. See Appendix B for
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complaint notice and response. The noise consultant analysis
reports for these complaints are in Appendix C, and show that
SOH 1 drilling operations were within conditions set forth by the
Geothermal Resource Permit (GRP 89-1).
v. SOH 2 SITE
Description of Current Work
No drilling activity has been initiated. Ambient noise
monitoring is being prepared for the SOH 2 site. Findings of the
flora/fauna field surveys have been sent to County of Hawaii
Planning Department. A permit (3801-01) has been granted by the
Department of Land and Natural Resources to inspect, modify, and
if practical, install a pump into an existing airstrip well to
supply water for drilling operations. The start-of-construction
date for the assessment of the well has been extended from
October 25, 1990 to April 25, 1991. A grading and grubbing
permit for this site was granted on December 4, 1990.
Description of Proposed Work
Grading and grubbing work for the access road and drill site
will be done, prior to any drilling. The airstrip well will be
inspected to determine if it is feasible to pump water for
drilling operations, and if so will be conditioned and a water
pump installed. Ambient noise surveys will be conducted prior to
any drilling activity.
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Results of the Environmental/Noise Monitoring Activities
No drilling activity has been initiated. Ambient noise will
be recorded prior to the commencement of drilling. Ambient noise
levels will be recorded at, or near the homes of cooperating
residents which may experience similar sound reception conditions
with respect to noise sources at the drilling site.
Complaint Log and Response
Drilling activity has not been initiated. No complaints
were received during this reporting period.
VI. SOH 3 SITE
Description of Current Work
Drilling activity has not been initiated. Access to the
SOH 3 site has not been constructed, nor has the site been
cleared or graded. SOH 3 is scheduled to be located at the
True/Mid-Pacific alternate Drill site 2 (approximately 3,000 feet
north-north-west of the present drill site). All necessary
reports have been submitted to DLNR for review and approval.
DLNR has responded by asking for an expanded archaeological
survey, which will be completed during 1991 prior to any
activities at the site.
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VII. SOH 4 SITE
Drilling Activity
Tonto Drilling Services completed drilling work at SOH 4 on
May 21, 1990. No drilling activity was performed during this
period. County of Hawaii landfill officials found the mud pit
material unsuitable (too wet) for disposal at County waste sites;
therefore, Department of Health officials have given approval to
bury the material on-site. A six foot fence has been erected
around the wellhead.
Description of Proposed Work
Various logs (i.e. temperature, pressure, and injection)
will be conducted in the hole on a periodic basis. The mud and
cuttings in the sump pit will be buried on-site and the site will
be replanted with ohia seedlings.
Results of the Environmental/Noise Monitoring Activities
Air Quality, Meteorological, Noise and Emissions are not
being monitored, since drilling has been completed at this
site.
Complaint Log and Response
Drilling completed -- no activity for this activity.
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VIII. STATUS OF CURRENT EXPLORATION ACTIVITIES
No activities are being pursued at this time, other than
drilling at SOH 1 and permit activities at SOH 3 and SOH 2.
IX. OTHER INFORMATION
No concerns need to be addressed at this time.
X. FINANCIAL REPORT
See Appendix D for Budget status.
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APPENDIX A
DAILY DRILLING REPORTS -- SOH 1*
* Not included since daily reports
already on file.
APPENDIX B
COMPLAINT LOGS AND RESPONSE -- SOH 1
Public Contact Sheet
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APPENDIX C
NOISE COMPLAINT ANALYSIS -- SOH 1










Attention: Ms. Laura Glenn
Subject: Summary Of Noise Monitoring Efforts From
October 1, 1990 through December 31, 1990
Dear Ms. Glenn:
Our report dated October 12, 1990 provided a summary of noise level data
recorded from July 1, 1990 to September 30, 1990. Following is a summary
of noise monitoring efforts performed from October 1, 1990 to December 31,
1990.
A. Overall Noise Monitoring - Table I is a summary of monitoring
activities, indicating that environmental noise monitoring has been
performed at a total of three locations for a total of about 155 days
on-line over a three month period. There are three automated noise
monitoring stations (described as "A," "8," and "C,") which are serviced
by Alpha-Micro Systems of Hilo. Robert Kochy has also performed one
manual noise level survey in response to a specific complaint during
this time period.
Unusually large amounts of data were lost during the three month period
due to variety of causes such as: 1.) noise data being lost in mail;
2.) cockroaches drying-up chart recorder pens; 3.) chart paper jams;
4.) ants nesting in a sound level meter and apparently causing failure;
5.) malfunctioning equipment and accessories.
B. Evaluation of Specific Noise Complaints - Table II provides a summary of
the evaluations made based on Public Contact Sheets provided to us for
this quarter. The report dated July 30, 1990 explained the process used
to evaluate noise complaints. From the table, the sound propagation
condition can be estimated by noting whether the complainant was
downwind, upwind, or in a "transitional" condition (e.g., crosswind).
PALl PALMS PLAZA· 970 NO. KALAHEO AVENUE· SUITE A-311





Figures 1 through 7 are noise level strip chart recordings obtained when
complaints were received. In these figures, the noise data from the
monitoring station next to the drilling rig is aligned in time with the
noise data from the station at the Pommerenks. Two major divisions of
the time scale represent 60 minutes, and one small division is 6
minutes. Note that strip chart recording for Complaint Nos. 8, 9, and
10 (of Table II) are not included since noise data were not available.
SOH noise generated during Complaint Nos. 1 and 10 probably did not
exceed the geothermal guidelines since only drilling activities were
conducted. Previous analyses indicate that tripping activities cause
the highest noise levels, and so far no concrete evidence of exceedence
exists during tripping or drilling. In addition, Mr. Kochy's field
measurement during Complaint No. 10 yielded a result of 37 to 40 dBA at
a distance of 250 yards from the SOH site in a direct line towards the
Pommerenk residence.
Tripping activities were conducted during Complaint Nos. 8 and 9 and
neither the SOH nor Pommerenk noise data are available for these
periods. However, the data for Complaint Nos. 2, 5, 6, and 7 involved
similar rig activities and meteorological conditions as Complaint Nos.
8 and 9. Inspection of Figures 2, 5, 6, and 7 does not indicate a
correlation between tripping noise from the SOH rig data to noise events
at the Pommerenks which exceed 45 dBA for more than 2 minutes in a 20
minute period (geothermal gUideline). Therefore, it is believed that
the guidelines were probably not exceeded during the period of Complaint
Nos. 8 and 9, although the tripping activities could have been audible.
Note that Complaint No.5 was evaluated in depth in a report to





Table I - Summary of Noise Monitoring Activities from 10/1/90 to 12/31/90
Mon. Data Start Stop Days on
Location Sta. Set Date Date Line Remarks
SOH #1 A 25a 9/17 10/1 < 1 Noise data lost
i n rna il, 10/1-15
Loughlin B 25c 9/26 10/1 < 1 Noise data lost
in mail, 10/1-15
Pommerenk C 26a 10/5 10/8 3 Mon. Station C
inoperative until
10/5
Pemmerenk C 26b 10/8 10/15 7 5 hrs of data
lost on 10/8,
paper ran out




SOH #1 A 27b 10/22 10/26 4
SOH #1 A 27c 10/26 10/31 3 No data 10/29-31,
paper jam
SOH #1 A 27d 10/31 11/2 1 No data 11/1-2,
paper jam
SOH #1 A 27e 11/2 11/9 7
Loughlin B 27f 10/15 10/31 8 Bad data 10/15-
22, bad cable;12
hrs of data lost
during 12/23-24,
pen dried
Loughlin B 27g 10/31 11/2 2
Loughlin B 27h 11/2 11/9 7
Pommerenk C 27i 10/15 10/24 9
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Table I - Summary of Noise Monitoring Activities from 10/1/90 to 12/31/90
Mon. Data Start Stop Days on
Location Sta. Set Date Date Line Remarks
Pommerenk C 27j 10/26 11/2 7 No data 10/24-26,
equipment
breakdown
Pommerenk C 27k 11/2 11/9 7
SOH #1 A 28a 11/9 11/26 13 No data 11/24-26,
paper ran out
SOH #1 A 28b 11/26 11/30 0 No data, paper
jam
Loughlin B 28c 11/9 11/30 21 10 hrs of data
lost, paper jam











Loughlin B 29b 11/30 12/7 5 No data 12/1-3,
pen dried; 9 hrs
of data lost on
12/5, pen dried;
SLM taken to
Sta. A; Sta. B
off-line
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Table I - Summary of Noise Monitoring Activities from 10/1/90 to 12/31/90
Mon. Data Start Stop Days on
Location Sta. Set Date Date Line Remarks
SOH #1 A * 30a 12/14 12/24 2 No data 12/14-19,
pen dried;rig
shut down 12/22
Pommerenk C 30b 12/14 12/26 11 No data 12/25-26,
paper jam
Pommerenk C 30c 12/26 12/31 4 No data 12/30-31,
weak battery
* -- Sound level meter from the monitoring station B is used.
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SOH noise wakes him
at night
Had to get up at 3 am;
heard machinery noise,
did not know where it
was coming from
"SOH dri II ing operation
really loud last night"
"SOH really loud last
night"
"SOH really noisy right
now"




"Really noisy last night
and night before, last
night all night, night























Transients of up to 65
to 67 dBA around
midnight; less than
60 dBA after 1 am
many transients
greater than 80 dBA
intermittent steady
levels of 56 to 60 dBA
few transients of up to
75 dBA
Many transients
from 65 to 80 dBA
Many transients
typically from 65 to
75 dBA; few were above
80 dBA
Many transients from






























Cannot evaluate due to lack of
SOH noise data. See text.
No exceedences during the time
of cooplaint (3 am); one long
noisy event recorded at
Pommerenks around 3 am is not
an SOH-related event.
Predictably audible; data
@ Pommerenk seems bad; probably
no violation due to temporal
aspect.
Transients recorded @ Pommerenk
during the early morning hrs.,
predictably audible; probably
no violation due to temporal
aspect.
Transients recorded @ Pommerenk
during the time of cooplaint,
predictably audible; probably




audible, probably no violation
due to temporal aspect; "vehicle
noise" is not related to SOH;
this cooplaint was analyzed in
detail to respond to DOH.
Predictably audible, probably
no violation due to temporal
aspect.
Cannot evaluate due to lack of
SOH and Pommerenk noise data.
See text.
Cannot evaluate due to lack of
SOH and Pommerenk noise data.
See text.
Kochy: measured "motor sound"
of 37 to 40 dBA @Ormat/SOH
intersection (250 yds from SOH);
no exceedences likley.
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AGREEMENT FOR A GEOTHERMAL RESOURCE DEVELOPMENT, HAWAII (RCUH 3908-00)
AMOUNT AMOUNT EXPENDED AMOUNT AVAILABLE
BUDGET CATEGORY AWARDED AS OF 12/27/90 ENCUMBERED BALANCE
Salaries $77,500.00 $70,921.03 $0.00 $ 6,578.97
Fringe $20,000.00 $8,717.84 $0.00 $11,282.16
Equipment $165,000.00 $114,169.92 $59,549.22 -$ 8,719.14
Supplies $350,500.00 $465,739.01 $15,928.24 -$131,167.25
Travel $25,000.00 $28,563.77 $2,589.20 -$6,152.97
Consultant $195,000.00 $300,565.98 $44,441.17 -$150,007.15
Publications $0.00 $0.00 $0.00 $0.00
Miscellaneous $142,000.00 $225,568.20 $18,495.32 -$102,063.52
Indirect Costs $25,000.00 $25,000.00 $0.00 $0.00
Drilling $2,000,000.00 $2,138,205.73 $101,843.94 -$240,0:49.67
TOTAL $3,000,000 $3,377,451. 48 $242,847.09 -$620,298.57
